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UNITARY PORTED SHROUD FOR COMPRESSOR
HOUSING FOR FLOW STABILITY AND NOISE
REDUCTION
Mohan Javvadi

ABSTRACT
Ported Shroud for a turbocharger allows air from downstream of compressor to recirculate
back to upstream in order to increase flow stability and avoid surge. However, this results
in an increase in noise produced by turbocharger. Noise suppressors that are typically
added at the inlet to address this problem make inlet assembly complex and increase the
cost. This article proposes a novel design of ported shroud that also functions as noise
suppressor.

1. INTRODUCTION

A turbocharger increases the power available to an integral combustion engine by making
use of the dynamic energy present in the rapidly moving exhaust gases emitted at the
end of each cycle. A turbocharger consists of a turbine in the exhaust gas stream, which
is typically linked by way of a common shaft with a compressor in the intake path. The
turbine is set into rotation by the exhaust gas stream from the engine and thus drives the
compressor. The compressor increases the pressure in the intake tract of the engine,
such that as a result of said compression a greater quantity of air enters the cylinders of
the internal combustion engine during the intake cycle than in the case of a conventional
naturally aspirated engine. As a result, the mean effective pressure of the engine and its
torque increase, which significantly raises the power output. The shaft on which the
turbine wheel and compressor wheel are mounted rotates at extremely high speeds in
the order of 100,000 to 150,000 revolutions per minute.

To increase the performance of compressors in such systems, a bypass port is often
added to the main compressor inlet, also called as a ported shroud configuration. Ported
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Shroud allows air from downstream of compressor inlet to recirculate back to upstream.
This configuration increases the flow stability and avoids compressor surge.

A typical ported shroud configuration is shown in Fig.1. The compressor wheel is mounted
in a central portion of the compressor housing. There is an additional cylindrical inner wall
inside the compressor housing which forms a shroud within the outer wall of the housing.
This inner wall or ported shroud extends beyond the compressor wheel, but does not
extend as far outward as the housing of the compressor. The shroud defines an annular
channel between the inner surface of the compressor housing and the outer surface of
the shroud. This annular channel runs from the outer portion of the inlet to the vanes or
blades of the compressor wheel.

Fig 1. Compressor Housing with Ported Shroud and Noise Suppressor
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The annular channel, or port, in communication with the compressor wheel acts as a
bypass. The addition of a bypass port increases the operating range of a compressor. At
low speeds, which might otherwise cause a surge condition, the port allows flowback from
the compressor wheel to the main inlet, allowing the system to reach equilibrium. At high
speeds, which might otherwise cause a choke condition, the port allows extra air to be
drawn directly into the blades of the compressor wheel.

However, the performance improvement of this type of compressor comes at the cost of
increased noise. The port, or bypass, provides a direct path to the compressor wheel,
and thus provides a means for the noise generated by the high speed revolutions of the
compressor wheel to exit the compressor housing. One method to mitigate this problem
is to insert a noise suppressor or baffle in the outer portion of the inlet of the compressor.
Ported Shroud and Noise Suppressor are two different components which must be
assembled along with proper sealing to form inlet of compressor housing. This makes the
inlet assembly complex and increases cost of the compressor. Another method is to
integrate Ported Shroud into the Compressor Housing. This necessitates a separate
loose core while manufacturing which in turn increases the cost. Hence, there is a need
for an economical device to reduce noise transmission from a ported compressor which
is also simple in construction.
2. PROPOSED SOLUTION OF THE PROBLEM

This present invention combines both Ported Shroud and Noise Suppressor into one
single component hereinafter called as Unitary Ported Shroud (UPS). As shown in Figure
2, UPS has a curved annular profile followed by a cylindrical portion with three projections
on the outer diameter that are press-fit into the internal diameter of compressor housing.
It achieves functionalities of both Ported Shroud and Noise Suppressor by creating
passages for air flow between the interfaces of Compressor Housing and UPS. UPS is
preferably made from aluminum alloy and can be manufactured by die-casting, sand
casting, or can be fully machined. It can be made in plastic by injection molding. UPS is
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an inexpensive solution compared to existing ported shrouds that need a separate noise
suppressor.

Fig 2. Integrated (Unitary) Ported Shroud

4. ADVANTAGES OF THE PROPOSED SOLUTION

Unified Ported Shroud offers same performance improvements as a typical ported
shroud at the reduced overall cost. It has following main advantages:
•

Simplified design of ported shroud with less number of parts

•

One-piece construction resulting in lower cost

•

Simplified assembly of compressor housing

https://www.tdcommons.org/dpubs_series/5345

5

